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DETAILED ACTION 

Comment on Submissions 

1 . This communication is responsive to submission of 10 April 2006. 
Claim Rejections - 35 USC § 102 

2. The following is a quotation of the appropriate paragraphs of 35 
U.S.C. 102 that form the basis for the rejections under this section made in this 
Office action: 

A person shall be entitled to a patent unless - 

(b) the invention was patented or described in a printed publication in this or a foreign country or in 
public use or on sale in this country, more than one year prior to the date of application for patent in 
the United States. 

3. Claims 1-5, 7-11, 15-19, 21-22, 25-28, 30-33 and 36-39 are rejected under 
35 U.S.C. 102(b) as being anticipated by Cree and Bones, "Towards Direct 
Reconstruction from a Gamma Camera based on Compton Scattering"). 

Regarding claim 1, Cree discloses a method, comprising: determining an 
apex of a cone from a trajectory of a photon emitted from an object to a point of 
intersection on a first detector Fig. 1b and page 399, paragraph 1 ; determining an 
axis of symmetry of the cone from the point of intersection on the first detector an 
a point of intersection on a second detector (Fig. 2 and page 399, paragraph 1); 
using a finite set of integrals dependent on the apex (xi) of the cone, the half 
angle (0) of the cone, and the axis of symmetry of the cone to satisfy a 
completeness condition (Fig. 1b and page 399, paragraph 2); and using the finite 
set of integrals for image reconstruction. 

Regarding claim 2, Cree discloses the apex (xi) of the cone comprising 
the point of intersection on the first detector (See Fig. 1b). 
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Regarding claims 3-4, Cree discloses the axis of symmetry comprising 
determining a scatter angle (i.e. semi angle (0), from 0 to 180 degrees, of the 
photon from the first detector onto the second detector (see Fig. 1b and page 
399, paragraph 2). 

Regarding claim 5, Cree discloses the half-angle of the cone comprising: 
the scatter angle of the photon (See Fig. 1b and figure (b) description). 

Regarding claim 7, Cree discloses the finite set of integrals of the cone 
comprising computing surface integrals of the cone (See Abstract and page. 400, 
Section III. Cone Surface Projection, paragraph 2). 

Regarding claim 8, Cree discloses the finite set of integrals of the cone 
comprising computing integrated line integrals (i.e. linear interpolation) of the 
cone (Section III. Cone Surface Projection, paragraph 1 and page 403 and 
paragraph 1 and page 400). 

Regarding claim 9, Cree discloses the image reconstruction comprising 
implementing a two-step reconstruction method (page 407, Conclusion). 

Regarding claims 10-11, Cree discloses, the image reconstruction 
comprising a method wherein the object is a patient (page 398, Introduction). 

Regarding claim 15, Cree discloses a method for image reconstruction, 
comprising: calculating a set of conical integrals to satisfy a completion condition; 
and relating the set of conical integrals to a distribution of radioactivity (See 
Abstract and Fig. 1b and page 399, paragraph 2). 
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Regarding claim 16, Cree discloses the method further comprising from a 
trajectory of a photon from an object through a first detector and a second 
detector (See Fig. 1b and figure (b) description). 

Regarding claim 17, Cree discloses the step of defining a cone comprising 
determining an apex, an axis of symmetry, and a half-angle of the cone (Fig. 1b 
and page 399, paragraph 2). 

Regarding claim 18, Cree discloses the set of conical integrals comprising 
surface integrals (See Abstract and page. 400, Section III. Cone Surface 
Projection, paragraph 2). 

Regarding claim 19, Cree discloses the set of conical integrals comprising 
integrated line integrals (i.e. linear interpolation) (Section III. Cone Surface 
Projection, paragraph 1 and page 403 and paragraph 1 and page 400). 

Regarding claim 21, Cree discloses the method of reconstructing an 
image (page 400, paragraph 1). 

Regarding claim 22, Cree discloses the image reconstruction comprising 
implementing a two-step reconstruction method (page 407, Conclusion). 

Regarding claim 25, Cree discloses a method for image reconstruction, 
comprising: calculating a set of integrated line integrals to satisfy a completeness 
condition; and relating the set of integrated line integrals to a distribution of 
radioactivity (See Abstract and page. 400, Section III. Cone Surface Projection, 
paragraph 2). 

Regarding claim 26, Cree discloses a method for image reconstruction, 
comprising: calculating a set of surface integrals to satisfy a completeness 
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condition; and relating the surface integrals to a distribution of radioactivity (See 
Abstract and page. 400, Section III. Cone Surface Projection, paragraph 2). 

Regarding claim 27, Cree discloses a computer readable medium 
comprising instructions for: calculating a set of conical integrals to satisfy a 
completeness condition; and relating the set of conical integrals to a distribution 
of radioactivity (page 398, Abstract, page 402, V. Results of Computer 
Simulation, and page 407, VII. Conclusion). 

Regarding claim 28, Cree discloses the computer readable medium 
comprising instructions for determining an apex and an axis of symmetry of a 
cone (page 402, V. Results of Computer Simulation and paragraph 1 and 2). 

Regarding claim 30, Cree discloses the set of conical integrals comprising 
surface integrals (See Abstract and page. 400, Section III. Cone Surface 
Projection, paragraph 2). 

Regarding claim 31 , Cree discloses the set of conical integrals comprising 
integrated line integrals (i.e. linear interpolation) (Section III. Cone Surface 
Projection, paragraph 1 and page 403 and paragraph 1 and page 400). 

Regarding claim 32, Cree discloses the computer readable medium 
comprising instructions for implementing a two-step image reconstruction (page 
407, VII. Conclusion). 

Regarding claim 33, Cree discloses a system, comprising: a Compton 
camera; at least two detectors coupled to the camera, the at least two detectors 
configured to obtain conical data to satisfy a completeness condition (See Fig. 
1(a)(b), figure descriptions and page 399, paragraph 2). 
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Regarding claim 36, Cree discloses the system comprising at least two 
planar detectors (page 406, paragraph 1 ). 

Regarding claim 37, Cree discloses the system comprising at least two 
planar detectors and a spherical-shaped detector (page 406, paragraph 1 ). 

Regarding claim 38, Cree discloses the system comprising at least two 
detectors; a cylindrical detector and a spherical-shaped detector (page 406, 
paragraph 1 ). 

Regarding claim 39, Cree discloses the system comprising at least two 
spherical-shaped detector (page 406, paragraph 1). 
Claim Rejections - 35 USC § 103 

4. The following is a quotation of 35 U.S.C. 103(a) which forms the basis for 
all obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described 
as set forth in section 102 of this title, if the differences between the subject matter sought to 
be patented and the prior art are such that the subject matter as a whole would have been 
obvious at the time the invention was made to a person having ordinary skill in the art to which 
said subject matter pertains. Patentability shall not be negatived by the manner in which the 
invention was made. 

5. Claim 6 is rejected under 35 U.S.C. 103(a) as being unpatentable over 
Cree and Bones, "Towards Direct Reconstruction from a Gamma Camera based 
on Compton Scattering") as applied to claim 1 above, and further in view of in 
view of 7am et al (US 6,330,298 B1). 

Regarding claim 6, Cree discloses a method, comprising: determining an 
apex of a cone from a trajectory of a photon emitted from an object to a point of 
intersection on a first detector Fig. 1 b and page 399, paragraph 1 ; determining an 
axis of symmetry of the cone from the point of intersection on the first detector an 
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a point of intersection on a second detector (Fig. 2 and page 399, paragraph 1); 
using a finite set of integrals dependent on the apex (xi) of the cone, the half 
angle (0) of the cone, and the axis of symmetry of the cone to satisfy a 
completeness condition (Fig. 1b and page 399, paragraph 2); using the finite set 
of integrals for image reconstruction and a modifying filtering at high frequencies 
to obtain reliable reconstruction (page 404). Cree does not specifically disclose 
Hilbert transforms on partial derivatives of a three-dimensional Radon transform. 
Tarn discloses a method of image reconstruction comprising: a Hilbert transform 
on partial derivatives of a three-dimensional Radon transform (col. 9, lines 38-67 
and col. 11, lines 6-8). Tarn teaches using a 1D Hilbert transform simplifies the 
process used to develop correction images and is well known to those skilled in 
CT image reconstruction technology. The filtering process incorporating the 
correction can be simplified by using a small number of 1 D Hilbert transforms 
(col. 9, lines 38-67 and col. 1 1 , lines 6-8). Therefore, it would have been obvious 
to modify the method disclosed by Cree to include Hilbert transforms, as 
disclosed by Tarn, to allow for a more effective means of image reconstruction. 
6. Claims 12-14 are rejected under 35 U.S.C. 103(a) as being unpatentable 
over Cree and Bones, "Towards Direct Reconstruction from a Gamma Camera 
based on Compton Scattering") in view of Weinberg et al (US 6,628,984 B2). 

Regarding claims 12-14, Cree discloses a method of image reconstruction 
of an object, wherein the object is a patient (page 398, Introduction). Cree does 
not specifically disclose of the object comprising a nuclear facility or waste site or 
missiles. Weinberg discloses of an image reconstruction method wherein the 
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object comprising radioactive waste (i.e. nuclear facility, missile or nuclear waste 
site (col. 11, lines 66-67 and col. 12, lines 1-6). Weinberg teaches position- 
integrating technology is in the surveillance of radioactive waste. There is a need 
for a method to describe the distribution (in three dimensions) of radioactive 
materials generated by, for example, a nuclear power station. These materials 
are occasionally buried underground as nuclear waste (col. 1 1 , lines 66-67 and 
col. 12, lines 1-6). Therefore, it would have been obvious to modify the method 
suggested by Gullberg, to include the objects of radioactive waste, as disclosed 
supra by Weinberg, to allow for a more versatile method of image reconstruction. 
7. Claim 20 is rejected under 35 U.S.C. 1 03(a) as being unpatentable over 
Cree and Bones, "Towards Direct Reconstruction from a Gamma Camera based 
on Compton Scattering") as applied to claim 15 above, and further in view of in 
view of Tarn et al (US 6,330,298 B1). 

Regarding claim 20, Cree discloses a method, comprising: determining an 
apex of a cone from a trajectory of a photon emitted from an object to a point of 
intersection on a first detector Fig. 1b and page 399, paragraph 1 ; determining an 
axis of symmetry of the cone from the point of intersection on the first detector an 
a point of intersection on a second detector (Fig. 2 and page 399, paragraph 1); 
using a finite set of integrals dependent on the apex (xi) of the cone, the half 
angle (0) of the cone, and the axis of symmetry of the cone to satisfy a 
completeness condition (Fig. 1b and page 399, paragraph 2); using the finite set 
of integrals for image reconstruction and a modifying filtering at high frequencies 
to obtain reliable reconstruction (page 404). Cree does not specifically disclose 
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Hilbert transforms on partial derivatives of a three-dimensional Radon transform. 
Tarn discloses a method of image reconstruction comprising: a Hilbert transform 
on partial derivatives of a three-dimensional Radon transform (col. 9, lines 38-67 
and col. 1 1 , lines 6-8). Tarn teaches using a 1 D Hilbert transform simplifies the 
process used to develop correction images and is well known to those skilled in 
CT image reconstruction technology. The filtering process incorporating the 
correction can be simplified by using a small number of 1D Hilbert transforms 
(col. 9, lines 38-67 and col. 11, lines 6-8). Therefore, it would have been obvious 
to modify the method disclosed by Cree to include Hilbert transforms, as 
disclosed by Tarn, to allow for a more effective means of image reconstruction. 
8. Claims 23-24 are rejected under 35 U.S.C. 103(a) as being unpatentable 
over Cree et al and Bones et al, "Towards Direct Reconstruction from a Gamma 
Camera based on Compton Scattering) as applied to claim 21 above, and further 
in view of Parra et al, "Reconstruction of cone-beam projections from Compton 
scattered data") 

Regarding claims 23-24, Cree discloses the method of reconstructing an 
image (page 400, paragraph 1). Cree does not disclose of the step of 
reconstructing comprising an ART-like or a SIRT-like reconstruction method. 
Parra discloses the step of reconstructing comprising an ART-like or an ML-EM 
reconstruction method (page 1543, Section I. Introduction, paragraph 2). Parra 
teaches various approaches have been proposed to compute the generating 3D 
source distribution from a collection of scattered Compton events. A series of 
reconstruction methods mainly concerned with numerical methods like ML, EM, 
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ART, etc (page 1543, Section I. Introduction, paragraph 2). Therefore, it would 
have been obvious to modify the method of image reconstruction, as disclosed 
supra by Cree, to include various reconstruction methods, as disclosed supra by 
Parra, to allow for a more versatile means of reconstructing images. 
9. Claim 29 is rejected under 35 U.S.C. 103(a) as being unpatentable over 
Cree and Bones, "Towards Direct Reconstruction from a Gamma Camera based 
on Compton Scattering") as applied to claim 27 above, and further in view of in 
view of Tarn et al (US 6,330,298 B1). 

Regarding claim 29 Cree discloses a computer readable medium 
comprising instructions for: calculating a set of conical integrals to satisfy a 
completeness condition; and relating the set of conical integrals to a distribution 
of radioactivity (page 398, Abstract, page 402, V. Results of Computer 
Simulation, and page 407, VII. Conclusion) and a modifying filtering at high 
frequencies to obtain reliable reconstruction (page 404). Cree does not 
specifically disclose Hilbert transforms on partial derivatives of a three- 
dimensional Radon transform. Tarn discloses a method of image reconstruction 
comprising: a Hilbert transform on partial derivatives of a three-dimensional 
Radon transform (col. 9, lines 38-67 and col. 1 1 , lines 6-8). Tarn teaches using a 
1 D Hilbert transform simplifies the process used to develop correction images 
and is well known to those skilled in CT image reconstruction technology. The 
filtering process incorporating the correction can be simplified by using a small 
number of 1 D Hilbert transforms (col. 9, lines 38-67 and col. 1 1 , lines 6-8). 
Therefore, it would have been obvious to modify the method disclosed by Cree to 
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include Hilbert transforms, as disclosed by Tarn, to allow for a more effective 
means of image reconstruction. 

10. Claims 34-35 are rejected under 35 U.S.C. 103(a) as being unpatentable 
over Cree and Bones, "Towards Direct Reconstruction from a Gamma Camera 
based on Compton Scattering") as applied to claim 33 above, and further in view 
of in view of Basko et al (US 5,861,627 A). 

Regarding claims 34-35, Cree discloses a system, comprising: a Compton 
camera; at least two detectors coupled to the camera, the at least two detectors 
configured to obtain conical data to satisfy a completeness condition (See Fig. 
1(a)(b), figure descriptions and page 399, paragraph 2). Cree does not disclose 
of the movement of the Compton camera. Basko discloses the image 
reconstruction system comprising a Compton camera (14) configured to move 
along a cine-on-cylinder curve along a circular path (i.e. gantry) (See Fig. 1, 
Abstract and col. 3, lines 33-36). Basko teaches the system comprising a 
rotatable portion of the gantry and the camera, around the subject, such that 
selected views can be imaged by the camera (col. 3, lines 33-36). Therefore, it is 
well known and obvious to modify the system disclosed by Cree to disclose 
movable camera along a circular path, as disclosed supra by Basko, to allow for 
a more efficient means of image reconstruction by the camera. 
Conclusion 

1 1 . The prior art made of record and not relied upon is considered pertinent to 
applicant's disclosure. 
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1 2. Any inquiry concerning this communication or earlier communications from 
the examiner should be directed to Faye Boosalis whose telephone number is 
571-272-2447. The examiner can normally be reached on Monday thru Friday 
from 7:30 AM to 4:00 PM. 

If attempts to reach the examiner by telephone are unsuccessful, the 
examiner's supervisor, Dave Porta can be reached on 571-272-2444. The fax 
phone number for the organization where this application or proceeding is 
assigned is 571-273-8300. 

1 3. Information regarding the status of an application may be obtained from 
the Patent Application Information Retrieval (PAIR) system. Status information 
for published applications may be obtained from either Private PAIR or Public 
PAIR. Status information for unpublished applications is available through 
Private PAIR only. For more information about the PAIR system, see http://pair- 
direct.uspto.gov. Should you have questions on access to the Private PAIR 
system, contact the Electronic Business Center (EBC) at 866-217-9197 (toll- 
free). If you would like assistance from a USPTO Customer Service 
Representative or access to the automated information system, call 800-786- 
9199 (IN USA OR CANADA) or 571-272-1000. 



FB 




PRIMARY EXAMINER 



